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obviously due to a drop in the summer temperature. A drop in the
mean annual temperature cannot be deduced, but is probable. The
important point is, however, that the halt is due to a temperature
change, and not to a change in the precipitation or nourishment of
the ice-sheet. This conclusion, which was also reached by De Geer
in Sweden, is in itself very interesting, as it is obvious that a halt
might be conceived to result from increased precipitation on the
snowfields, producing an active thrust forward of the glacier front,
and so balancing the marginal wastage. This, however, is only
incidental to the main point, which it is the object of this review to
emphasize, and which appears to be quite novel.

When the successive positions of the ice-margin are laid down on
a map, or, more strikingly still, when the rate of retreat is plotted
as a curve against the years, it becomes apparent that periods of
halt in retreat were followed in nearly all cases by unusually rapid
withdrawal, which gradually in the course of ten or fifteen years
reverted to the normal rate characteristic of that stage of the retreat
in general. This does not appear to have been due to excessive
ablation, for the summer sediments in the laminated clays corre-
sponding to these periods of rapid retreat have no exceptional
thickness, and Dr. Sauramo draws the conclusion that during the
cold period of the halt the ice-sheet had become thinner and so
yielded more rapidly at its margin, once melting set in again.

Here, then, is additional light on the climatic condition of the
halt-stages. Wastage was in progress during these periods, but was
not, to any great extent, effected by the process of ablation. The
ice surface was being lowered by some agent independent of ablation.
There seems to be only one physical process that could account for
such a remarkable phenomenon, namely, direct evaporation from the
ice. This is, of course, well known to be physically possible, but it
has certainly never been appreciated by geologists as an effective
agency in glacial control. If it be now admitted as a result of this
work of Dr. Sauramo's that such is the case, and that under
sufficiently low conditions of temperature the wasting effects of
direct evaporation may become comparable with those of ablation, or
possibly exceed them, such a conclusion must modify all our notions
of the growth and ultimate decay of ice-sheets.

W. B. WRIGHT.

CONTRIBUTIONS TO THE KNOWLEDGE OF THE REPTILES OF THE
KABROO FORMATION. By Dr. E. C. N. VAN HOEPEN. Annals
of the Transvaal Museum, vol. vii, pt. ii, 1920.

rPHE author describes a new genus of Dinosaur from the Stormberg
•*- beds, and designates it Aristosaunis erectus. The animal was of
small size and highly specialized. It shows adaptation to a bipedal
mode of locomotion. The humerus is relatively much shorter than
in other Anchisauridae, the family to which it belongs.
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In a second paper the author gives an account of two new genera
of Theropoda ; the bones of various known species are also described.
Both papers are illustrated by excellent photographic reproductions.

F. H. A. M.

NOTES ON THE GEOLOGY AND IRON ORES OP THE CUYUNA DISTRICT,
MINNESOTA. By E. C. HARDER and A. W. JOHNSTON. Bull.
660-A, U.S. Geol. Survey, pp. 26, with one map. 1917.

TN its geological features the recently developed Cuyuna range
-*- strongly resembles other iron-producing areas of the Lake
Superior region. As elsewhere, the ores belong to the pre-Cambrian
and present the same types of ore and country rock. The region
is almost entirely covered by a thick mantle of drift, and it is of
great interest to find that the discovery of iron-ore was entirely due to
the existence of abnormal magnetic conditions. The occurrence of
these abnormalities has long been known, but iron-bearing rocks
were first proved by boring in 1904, and production began in 1911.

The rocks of the region, so far as known, are generally considered
to be equivalent to the Virginia slate of the Mesabi district, but much
more detailed work is required before this correlation can be regarded
as proved. They have been invaded, after the principal meta-
morphism, by igneous intrusions, supposed to be of Keweenawan age;
here and there are outliers of Keweenawan lavas and of Cretaceous
sediments.

The iron-bearing rocks are folded into a complex series of N.B.-
S.W. synclines and anticlines, forming a south-west extension of
the Lake Superior synclinorium ; the predominant dips in both
limbs of the folds are to the south-east. The ore-bodies are exactly
similar in general character to those of other ranges, showing a wide
variation of type. The best quality yet known, a soft blue haematite
from the Croft Mine, runs up to 67 or 68 per cent metallic iron, with
very low phosphorus ; the main part of the output consists of ore
with 58 to 60 per cent iron and running up to 0'4 or 0-5 per cent
phosphorus.

R. H. R.

SOUTH AUSTRALIA DEPARTMENT OP MINES. Mining Review, No. 31.
Adelaide, 1920.

half-yearly volume contains statistics of mineral production
in the State for the whole of 1919. The general results appear

satisfactory, considering the present industrial conditions. The
serious diminution in the output of copper has been to a certain
extent counterbalanced by the increase in iron-ore, which, for the
first time, takes the leading place in value.

Among the special reports those of most general interest are the
Second Summary Report on the utilization of Leigh Creek coal
and an account of the manganese deposits worked by the Australian
Manganese Company at Pernatty. A short account is also given


